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§3. Healing of n=l Magnetic Islands in LHD 
Equilibrium 
Kanno, R., Hayashi, T., Okamoto, M. 
In the Large Helical Device (LHD), it is possible to 
form the magnetic islands with the toroidal mode num-
ber 11; = 1 in a vacuum field configuration. Especially, 
an min = 1/1 island in an LHD equilibrium is required 
in the local island divertor (LID) experiment [1, 2J. As 
known in the previous HINT studies [3, 4J, a magnetic 
island can be 'self-healed' for a finite equilibrium beta 
value. If the m/n = 1/1 island can be healed, then 
the LID concept is not effective. Thus, results of the 
HINT computations are useful to understand the mag-
netic structure of flux surfaces, islands and ergodic field 
lines in the LID experiment. 
Consider the situation that in a vacuum field con-
figuration there exist min = 1/1 and 2/1 islands, and 
provide an initial pressure profile given as P = paxis(l -
8)(1 - 84) for starting the HINT computation, where 
Paxis is a value of pressure at the magnetic axis and s 
the normalized toroidal flux. Here, we assume that there 
is not a net toroidal cnrrent. The min = 2/1 island is 
located near the axis, as shown in Fig. 1. When the 
equilibrium beta is (3 '" 0.8 %, the m/n = 2/1 island 
is healed as shown in Fig. 2. Note that in this case the 
equilibrium has the closed surface with the rotational 
transform of ,/2" = 1/2. The healing phenomenon 
is explained by the resonant magnetic fields generated 
by the 'global' effect of the plasma current density, see 
[3, 4J. Furthermore, a beta value is increased as (3 '" 3 
%, the min = 2/1 island is formed with the opposite 
phase in the vacuum field, see Fig. 3. From Figs. 1 - 3, 
we see that the min = 2/1 island can be healed, bnt 
the min = 1/1 island is not. 
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Figure 1: (a) Poincare plots of field lines at the horizon-
tally elongated poloidal cross section and (b) profiles of 
rotational transform ,/2" (open circle) along Z = 0 in 
the horizontally elongated poloidal cross section in the 
vacuum field configuration. 
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Figure 2: (a) Poincare plots of field lines and (b) profiles 
of rotational transform ,/2" (open Circle) and pressure 
P/Paxi, (open triangle) along Z = 0 in the LHD equilib-
rium for (3 '" 0.8 %. 
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Fignre 3: (a) Poincare plots of field lines and (b) profiles 
of rotational transform and pressure along Z = 0 in the 
LHD equilibrium for (3 '" 3 %. 
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